Piperazine-1,4-diium bis(3-carboxy-2,3-dihydroxypropanoate) Fatima Á2C 4 H 5 O 6 À , comprises one half of the piperazine-1,4-diium dication lying on a twofold rotation axis and one 3-carboxy-2,3-dihydroxypropanoate anion. In the crystal, the ions are linked into a three-dimensional network by N-HÁ Á ÁO, C-HÁ Á ÁO and O-HÁ Á ÁO hydrogen bonds.
Structure description
The asymmetric unit of the title compound comprises one-half of a piperazine-1,4-diium cation, which lies on a twofold rotation axis, and one 3-carboxy-2,3-dihydroxypropanoate anion (Fig. 1) . The N-C and C-C bond lengths of this cation are comparable with the values observed in related piperazine-1,4-diium adducts or co-crystals piperazine-1, 4-diium bis(2,4,5-tricarboxybenzoate) dihydrate (Narayanam et al., 2013) , piperazine-1,4-diium bis(3,5-dicarboxybenzoate) (Dong et al., 2010) and piperazine-1,4-diium 2-(carboxymethyl)-2-hydroxybutanedioate monohydrate (Liu et al., 2010) . In addition, the C-C, C-O and C O bond lengths of the dihydroxypropanoate anion are similar to those in the related compounds 2-amino-4-methylpyridin-1-ium (2R,3R)-3-carboxy-2,3-dihydroxypropanoate monohydrate (Jovita et al., 2014) , (R)-doxylaminium (R,R)-tartrate (Dayananda et al., 2012) and 2-(1H-imidazol-2-yl)-1H-imidazol-3-ium 3-carboxy-2,3-dihydroxypropanoate hemihydrate (Gao et al., 2014) .
In the crystal, the cations and anions are linked by N-HÁ Á ÁO, C-HÁ Á ÁO and O-HÁ Á ÁO hydrogen bonds (Table 1, Fig. 2 ), forming a three-dimensional network. Computer programs: APEX2 and SAINT (Bruker, 2015) , SHELXT (Sheldrick, 2015a) , SHELXL2014 (Sheldrick, 2015b) , PLATON (Spek, 2009 ) and publCIF (Westrip, 2010) . Table 1 Hydrogen-bond geometry (Å , ). 
Figure 1
The molecular structure of the title compound, showing the atomic numbering and 30% probability displacement ellipsoids. In the cation, the atoms labelled with the suffix a are generated by the twofold axis (symmetry operation y, x, 2 À z). Special details Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 
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